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i490 Update 
Fish Tissue Dioxin Levels in North Carolina 

Introduction 
. 

Dioxin has accumulated in fish found in the receiving waters of pulp an.d paper 
facility effluents. Elevated levels of dioxin found in fish during 1989 sampling 
prompted the State Health Director to issue several fish consumption’ advisories 
(listed in Appendix C). This report summarizes the analytical results of dioxin 
measured in fish tissue with emphasis on results from 1996 collectio:ns. All 
available data, whether collected by the Environmental Protection Agency (EPA), 
the Division of Environmental Management (DEM), or the pulp and paper 
industry, are included in Appendix A. The new information presented within this 
summary report will be evaluated by the Division of Epidemiology and f:he State 

_ Health Director. This evaluation will determine if ‘dioxin fish consumption. 
advisories for the recreational and commercial harvest of fish require modification. 
The Division of Marine Fisheries and the Wildlife Resources Commission will 
likely receive recommendations from the State Health Director based on this risk 
assessment evaluation. The Wildlife Resources Commission and the Division of 
Marine Fisheries are responsible for, regulatory and fisheries management decisions 
on consumption advisories. 

Background information on dioxin contamination and the facilities required to test 
fish tissue are included. .Also included is a brief summary of past work and the 
rationale for testing. in 1990. Site selection, species tested, and analytical methods 
were chosen after careful consideration of data needs and lengthy discussions with 
the Division of Epidemiology, Divis.ion of Marine Fisheries, and the Wildlife 
Resources Commission. The 1990 spatial extent of sampling varied tremendously 
due to the location of pulp and paper ,facilities and the nature of the receiving 
waters. 

Backsound 
Polychlorinated dibenzofurans (PCDF’s) and polychlorinated dibenzo-p-dioxins 
(PCDD’s) are two groups of compounds composed of 135 and 75 individual 
isomers respectively. Some of these isomers are toxic at extremely low levels, 
particularly those with chlorine substitutes in the 2,3,7,8 positions. This collective 
group of 210 individual isomers is commonly refered to as dioxin. The formation 
of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and 2,3,7,8-tetrachlorodibenzofuran 
(TCDF) in the bleaching of certain pulp material and the discharge of TCDD and 
TCDF from pulp and paper mills has been well documented. 

The Environmental Protection Agency (EPA) initiated nationwide studies to 
determine if fish tissue had been contaminated by dioxins and furans. Results of 
these studies in North Carolina revealed dioxin fish contamination near pulp and 
paper facilities that used a bleaching process. Under the authority of Section 308 of 
the Clean Water Act, administration of surface water discharge permits (NPDES) 
and North Carolina General Statutes 514%215.3, the Division of Environmental 
Management required pulp and paper facilities to assess dioxin contamination in 
fish and/or shellfish tissue in effluent receiving streams. 
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The following is a list of pulp and paper facilities discharging to North Carolina 
surface waters (Locations shown in Figure 1) : 

Facility Location 
Champion Paper Canton 
Weyerhaeuser Plymouth 
Weyerhaeuser New Bern 
Ecusta, P.H. Glatfelter Asheville 
Alpha Cellulose Lumberton 
Federal Paperboard Riegelwood 
Union Camp Virginia 

Receiving Svs tern 
Pigeon River 
Roanoke River 
Neuse River 
French Broad River 
Lumber River 
Cape Fear River 
Chowan River 

Given concern by the public, industry, and government agencies, this summary is 
intended to provide new individual fish tissue monitoring data from the ,above 
facilities and from agency. monitoring activities. It is further intended to 
composite all fish tissue information on dioxin into one summary document 
available to all interested parties. Summarized results of ,a11 dioxin fish tissue 
monitoring i,n North Carolina performed by industry, DEM and EPA are included 
in Appendix A. Laboratory support for these results was made available by ‘EPA, 
the Albemarle Pamlico Estuarine’ Study (APES), and by individual pulp and paper 
industries. 

Figure 1. Pulp and Paper Facilities in North Carolina 

utwNah4P 

ALPHACELLULOSE 

WEYERHAUSER 

FEDERAL PAPER BOPRD 

Historical Studies and the 1990 Approach 
Dioxin in fish tissue was first sampled by DEM in 1984 as part of the’Nationa1 
Dioxin Study. Sample locations were selected as background sites to determine if 
2,3,7,8-TCDD was ubiquitous in the aquatic environment. In the spring of 1987, 
under the National Bioaccumulation Study, additional isomers were evaluated. 
Site selection included three contaminated sites and one background site. All four 
sites had detectable levels of dioxin. These results revealed concerns for fish tissue 
contamination below pulp and paper facilities using a bleaching process in North 
Carolina. To -further investigate this issue, fish tissue samples were collected 
below five pulp and paper mills during the winter of 1987/88 and below two other 
mills during the summer of, 1988. Detectable levels of dioxin were found at all 
seven locations, Additional sampling occurred in 1989 as part of the Albemarle 
Pamlico Estuarine Study (APES). These sites also had detectable levels of dioxin. 
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As a result of this information and the needs of’ the Division of IEpidemiology to 
evaluate public health concerns, bleached pulp and paper industries were required 
to perform assessments of fish tissue in effluent receiving streams in 1990. 
Concurrent with this effort by industry, the Division of Environmental 
Management, assisted by the Division of Marine Fisheries and the Wildlife 
Resources Commission, conducted additional evaluations to determine the spatial 
extent of dioxin contamination in fish tissue. 

Based on the information obtained from 1984 through 1989, the Division of 
Environmental Management elected to focus 1990 fish,,tissue monitoring efforts 
on 2,3,7,8-TCDD and 2,3,7,8-TCDF. This decision was based on the composition of 
dioxin isomers encountered in previous sampling and the toxicity equivalency 
factor (TEQ) rating of these isomers. The TEQ value is calculated assuming 
additivity of effects from individual cogeners of dioxins and furans and is 
*expressed as an “equivalent amount of 2,3,7,8-TCDD.” The basis for this approach 
i‘s to aid in the assessment of the human health risks posed by mixtures of dioxins 
&nd furans since the bulk of toxicological research has been performed on the 
TCDD cogener. Thus, by combining the TEQ approach. with the toxicology 
information available on TCDD, the risks associated with consumptio,n of a 
mixture of dioxins and furans in fish tissue can be estimated. Dioxin cogener 
information obtained from 1984 through 1989 indicated, that on the average, 
TCDD and TCDF laboratory analysis provided greater than 90% of the dioxin 
information necessary to calculate the total toxicity equivalency value (TEQ)l. The 
90% return of information and cost efficiency in analyses suggested benefits in 
performing 2,3,7,8-TCDD and 2,3,7,8-TCDF analysis only. Laboratory identi:fication 
of additional isomers is quite expensive and provides little additional 
information. Therefore, the new information available within this summary 
reflects the most cost effective and timely acquisition of dioxin data from all 
available sources by focusing measurements on 2,3,7,8-TCDD and 2,3,7,8-TCDF. 
Furthermore, composite samples were analyzed, thus maximizing the efficiency of 
laboratory costs and providing information from a large number of fish. 

., 

.r+. : 

/ 

lNorth Carolina Division of Environmental Management, Water Quality Section. (1990) Fish Tissue 
Dioxin Levels in North Carolina. 
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Evaluation Criteria 
Recognizing the public and toxicological concerns resulting from exposure to 
dioxin, the EPA developed and recommended an interim method to assist in 
estimating the risk from exposure to dioxin mixtures. This interim method 
generates “2,3,7,8-TCDD equivalence factors” (TEF’s also known as TEQ’s) of 
complex mixtures of isomer specific data. TEQ’s are relative values and are a 
means of relating toxicity data for a specific dioxin congener to an equivalent level 
of 2,3,7,8-TCDD. The TEQ’s generated from available toxicity data can be used, 
assuming additivity of the toxic responses, for estimating the relative toxicity of a 
mixture of known congeners. When isomer specific concentrations are 
analytically determined, TEQ’s of 2,3,7,8 TCDD equal the sum of all factored 
observations (toxicity equivalency factor of each congener multiplied times the 
concentration of each congener). While some extended isomer identifications are 
available for North Carolina samples, most recent TEQ data has been calculated 
based on the presence, of 2,3,7,8-TCDD and 2,3,7,8-TCDF only. Note that, TEQ 
values based on 2,3,7,8-TCDD and 2,3,7&TCDF only are indicated by an asterisk 
next to the individual sample results <in Appendix A. Occasionally the notation 
“EMPC” will be found in the text. This notation indicates that the exact 
concentration of the sample could not be determined but an estimate of the 
maximum potential concentration was obtained. For purposes of averaging 
sample results, the EMPC value was assumed to be a sample result. 

EPA first adopted the TEQ approach in 1987 as an official guidance document and 
it is now used in risk assessments*. This .procedure of estimating the toxicity of 
2,3,7;8-TCDD and its congeners was applied in EPA 905/488-005, by the State of 
California’s Hazard Evaluation Section, by EPA Region IV in its assessment of 
dioxin contamination in the Pigeon., River System, and in guidance for 
evaluations by the North Carolina Epidemiology Division. Therefore, this 
summary presents results of monitoring edible fish tissue fillets near pulp and 
paper facilities using TEQ’s an an indicator of dioxin fish tissue contamination. 
Furthermore, since the North Carolina Epidemiology Division utilized a value of 
3 parts per trillion (mathematical mean) of dioxin as a level at which to 
recommend fish consumption advisories, the tables presented within the body of 
this summary have all dioxin values equal to or exceeding the 3 ppt level 
highlighted. Where dioxin concentrations have been expressed by laboratory 
reports as non-detected (ND), TEQ levels are assumed to be equal to zero. 

Dioxin in Whole Fish Samules 
Dioxin concentrations are closely associated with suspended particles in the water 
column and in sediments. Fish that feed on the bottom of streams in the 
sediment rich environment are likely to be in close contact with relatively higher 
concentrations of dioxin. Suckers, carp and chubs are examples of these bottom 
feeding fish. Dioxin is lipophyllic and is usually found in higher concentrations 
in whole fish tissue samples. Initially, whole fish samples were chosen to 

2U.S. EPA (U.S. Environmental Protection Agency).(1989) Interim Procedures for Estimating Risks 
Associated with Exposure to Mixtures of Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs 
and CDFs) and 1989 Update. EPA/62!5/3-89/016. Risk Assessment Forum, U.S. Environmental 
Protection Agency, Washington, DC 20460. 
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provide maximum concentrations of fish tissue contamination at specific 
locations. Thus, it is not the intent of whole fish dioxin monitoring to determine 
the consumption suitability of fish. The potential health effects of eating 
contaminated fish are normally evaluated based on the fillet or edible portion. 
Therefore, 1990 sampling efforts concentrated almost entirely on fish fillet 
portions. 

Oualitv Assurance 
Concerns for data quality prompted the Division of Environmental Management 
and the pulp and paper industry to request duplicate laboratory analysis on 
selected samples. Fourteen pairs of observations are listed in Appendix A. These 
observations are summarized in Table 1 as TEQ values. Note that paired values 
generally appear reasonable even though one pair has a difference greater than 
50%. These paired observations were tested for normal distribution using the 
Shapiro-Wilk’s test. After Shapiro-Wilk’s analysis, which strongly indicated that 
the paired observations were not normally distributed, Spearman’s Test for Rank 
Correlation was selected to evaluate statistical significance. Spearman’s analysis 
indicated a significant correlation between values at the 99% level of confidence. 

::;z 

.:.:.: I 3:::: 2.7 
0.3 

Weyerhaeuser laboratories represent the only pulp and paper company in ‘North 
Carolina with their own laboratory capable of performing dioxin analyses. In 
order to provide an additional level of quality assurance, Weyerhaeuser split 
seven samples with a dioxin consulting laboratory, Triangle Labs in Research 
Triangle Park, North Carolina. Results of these split analyses are summarized 
below (Table 2) as TEQ values. Utilizing the statistical approach as previously 
described, these paired observations did not indicate a statistically significant 
correlation between pairs. Note that two of the observations by Weyerhaeuser 
indicated less than 1 ppt while Triangle Labs indicated values greater than the 3 
ppt evaluation level. 
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Tshl.-= 3 Rc-wlts nf Snlit ‘Samnles between Weverhaeuser and Triangle Labs 
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Coastal North Carolina Fish Filkt Dioxin Results 

Cumulatively, DEM, EPA, and the pulp and paper industry have sampled dioxin 
in tissue at 73 locations in coastal North Carolina. Most of these locations are 
illustrated in Figure 2 and listed in Table 3. Within the list of locations sampled 
for coastal assessments there are six general are?: 

Cape Fear River System Chowan River System 
Neuse River System Albemarle Sound System 
Roanoke River System Pamlico River System 

Each of these general areas are summarized and data from individual locations 
will be presented in Appendix A and Appendix B. 

Table 3. Dioxin Sampling Locations in Coastal North Carolina 
Number Station Location Number Station Location 

25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Cape Fear River at EIwelYs Ferry 
Cape Fear River above Lock & Dam #1 
CPF River below Lock and Dam #1 
CPF River Below Federal Eff 025-1.25 miles 
CPF River near Bryant Mill Creek 
CPF River Below Federal Eff 4-6 miles 
CPF River near Black River Confluence 
Black River near Hunts Bluff 
CPF River near Indian Creek 
CPF River at Wilmington 
Sturgeon Creek Downstream 74/76 
Snows Cut near Wilmington 
Contentnea Creek at SR 1606 nr Wilson 
Neuse River at Kinston 
Neuse Rat Greens Thoroughfare above Cowpens 
Neuse River near Weyerhaeuser Eff 
Swift Creek at Vanceboro 
Neuse River at Marker 52 Y 
NeuseRiveratMarker38 
Trent Riverat Hayward Creek 
Trent River at Pollocksville 
Neuse River at Fairfield Harbor-Ft. Point 
Slocum Creek 
Neuse River at Beard Creek 
Neuse River at Minnesott Beach 

South River nr South River 
Neuse River at Oriental 
Roanoke River at Weldon (Hatch) 
Roanoke River at Weldon 
Roanoke River at Hamilton 
Roanoke River at Williamston 
(Roanoke River) Broad Cr. Slough 
Welch Creek at Highway 64 
Welch Creek Old Discharge Trowbridge Rd. 
Welsh Cr at old Weyerhauser discharge 
Roanoke River near Weyerhauser discharge 

61 
62 
63 
64 
6s 
66 
67 
68 
69 
70 
n 
i-2 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
9s 

Middle River at NC 45 

Albemarle Snd @ Terrapin Pt 
Roanoke River at Marker 15 
Roanoke River at Sans Souci 
Roanoke River at Mouth 
Cashie River at Windsor 
Cashie River at Sans Souci Ferry 
Albemarle Sound at Marker 1 
Blackwater R. app 15 mi UPS Union Camp discharge 
Blackwater R. app 5 mi UPS Union Camp discharge . 
Blackwater R. at Union Camp discharge 
Blackwater Mill Site 
Nottoway River Below Rt 671 
Chowan River at Riddicksville 
Meherrin River Rt 258 just below Murfreesboro 
Chowan River at Winton 
Chowan River Near Marker 16 
Chowan River Near Marker 9 
Chowan River at Colerain. 

Chowan River Near Marker 5 
Chowan River Near Hwy 17 Bridge 
Albemarle Snd @ Norfolk & Southern 
Albemarle Sound.at Hwy 32 
Albcmarlc Snd @ Harvey’s Point 
Albemarle Snd @ Bull Bay 
Albcmarle Sound at Alligator River 
Albemarle Snd @ Wade Point 
Albemarle Sound near Manteo 
Currituck Sound at Tull’s Bay 
Parr&co River at Washington 
Pamlico River near South Creek 
Pamlico River at Mouse Harbor 
Long Shoal River 
Pamlico Sound at Hatteras Island nr Frisco, NC 
Core Sound 



Figure 2. COASTAL DIOXIN MONITORING STATIONS 
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The Cape Fear System 
(Sampling locations shown in Figure 3) 

Fish samples were collected to assess the potential for dioxin contamination of the 
Cape Fear River above and below. the .discharge of the Federal Paper Board 
Company’s Reigelwood Operations. Fish fillet analyses during 1990 evaluated 150 
individual fish yielding 27 composites (Table 4). The maximum observed value of 
a fish fillet concentration in this system was recorded from a blue catfish 
composite of four individuals. This TEQ value, obtained in the summer of 1989, 
was equal to 1.9 ppt. No observations for fish fillet samples from this system have 
ever exceeded 3.ppt (Table 5) 

Table 4. Cape Fear River System Dioxin Fish Fillet Summary For 1990 
Station 
Location Station Location Avg Num Num Num ‘k obs 
Number TEQ Jrd Obs Species 

25 Cape Fear River at Blweli’s Ferry 0.0 35 5 4 ‘%= 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

Cab Fear River abov.e Lock & Dam #l 
CPF River below Lock and Dam #l 
CPF River Below Federal Eff 0251.25 miles . 
CPF River near Bryant Mill Creek 
CPF River Below Federal Eff 4-6 miles 
CPF River near Black River Confluence 
Black River near Hunts Bluff 
CPF River near Indian Creek 
CPF River at Wilmington 
Sturgeon Creek Downstream 74/‘76 
Snows Cut near Wilmington 

0.3 18 

0.9 24 

’ 0.6 38 

0.0 24 
0.4 11 

Whole f=h only 
oysters only 

150 

i i 0 - 
5 5 0 

6 4 0 

5 4 0 
3 3 0 

total total avenge 

Table 5. Cape Fear River System Dioxin Fish Fillet Summary 1984- 1990 
Station rllet S-d 1984 throughJ@J 

Location Station Location A% Num Num Num % ohs 
NUmk TEQ w Obs Species Z 3 25 Cape Fear River at Elwell’s Ferry 0.0 35 5 4 ;f”Q 

26 Cape Fear River above Lock & Dam # 1 0.2 10 ‘4 3 0 
27 CPF River below Lock and Dam #I 0.3 18 3 2 0 
28 CPF River Below Federal Eff 0.25-1.25 miles 1.0 27 6 5 0 
29 CPF River near Bryant Mill Creek 0.9 24 5 5 0 
30 CPF River Below Federal Eff 4-6 miles 1.0 14 4 2 0 
31 CPF River near Black River Confluence 0.6 38 6 4 0 
32 Black River near Hunts Bluff 0.0 16 4 4’ 0 
33 CPF River near Indian Creek 0.0 24 5 4 0 
34 CPF River at Wilmington 0.4 11 3 3 0 
35 Sturgeon Creek Downstream 74/76 Whole fish only 
36 Snows Cut near Wilmington Oysters only 

217 45 0 
total total average 
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Figure 3. CAPE FEAR RIVER SYSTEM 
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The Neuse River System 
(Sampling locations are shown in Figures 2 and 4) 

Fish samples were collected to assess the potential for dioxin contamination. of the 
Neuse River System near the discharge of the Weyerhaeuser’ New Bern facility. 
Fish fillet analyses conducted in 1990 evaluated 430 total individuals yielding 50 
composites (Table 6). None of the locations sampled in 1990 had elevated dioxin 
concentrations (greater than 3 ppt). The maximum TEQ value observed in 1990 
‘from the Neuse system was found in a composite sample of ten white catfish 
averaging 739 grams in weight. This maximum value was 1.9 ppt expressed as 
TEQ. This 1990 information is not consistent with dioxin data collected on fillet 
samples prior to 1990. As seen in Table 7, an average of 58% of ,a11 observations 
from this system prior to 1990 were equal to, or above, the evaluation level of 3 
PPt- Many possible explanations for this change could be offered, such as ,.. variations in laboratory analyses, difference in fish lipid concentrations, seasonal 
differences, differences in size and weight, overall fish health and condition, and 
species variations. Perhaps modifications at the Weyerhaeuser facility to reduce 
the discharge level of dioxin could also be credited with this apparent decrease in 
tissue levels. Each of these possibilities, acting alone or in combination, are 
possible explanations for the between year differences that have been observed. 
Without additional information, these explanations could only be speculative. 

Table 6. Neuse River System Dioxin Fish Fillet Summary For 1990 
Station &.b Fillet Sa&ed m 199Q 
Location Station Location Avg Num Num Num ‘39 obs 
Number TEQ rml Obs Spl%ieS 2 3 TEQ 

38 Neuse River at Kinston 0.0 16 3 3 0 
39 Neuse R at Greens Thoroughfare above Cowpens - 
40 Neuse River near Weyerhaeuser Eff 0.2 39 6 5 0 
41 Swift Creek at Vanceboro 0.7 22 3 3 0 
42 Neuse River at Marker 52 0.2 36 5 3 0 
43 Neuse Riverat Marker 38 0.3 53 5 4 0 
44 Trent River at Hayward Creek 0.0 60 4 4 0 
45 Trent River at Pollocksville 0.1 19 5 4 0 

5 Neuse Neuse S&urn River River Crt+ek at at Beard Fairfield Creek Harbor-Ft. Point 0.6 0.3 0.2 23 42 31 4 4 3 2 4 3 0 0 0 
49 Neuse River at Minnesott Beach 0.4 39 4 3 0 
50 South River nr South River 0.3 25 2 2 0 
51 Neuse River at Oriental 0.1 25 2 1 0 

430 50 0 
total total average 
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Table 7. Neuse River System Dioxin Fish Fillet Prior to 1990 
Location Fish Fillet Sampled 1984 throueh 1989 
Number Station Location Avg Num Num Num % obs 

TEQ 
’ 38 

Id ,Obs Species r3TEQ 
Neuse River at Kinston 0.8 7 2 1 .O 

.39 NeuseR at Greens Thoroughfare above Cowpens 6.3 35 7 Ii 71.4 
40 Neuse River near Weyerhaeuser Eff 4.4 38 9 33.3 
41 Swift Creek at%nceboro m. 

42 Neuse River at Marke-r 52 7.4 29 6 4 83.3 
43 Neuse River at Marker 38 
44 Trent River & Hay&d Creek 8.8 : 

.- 
‘5’ 2 2 100 

45 Trent-River at Pollocksville - 

.46 Neuse River at Fairfield Harbor-Ft. Point ,; - 
47 Slocum Creek 
48 Neuse River at Beqd Creek 
49 ,Nchse River at Minnesott Beach ,- - 

50 South River IU South River _- 
1 51 Neuse River at Oriental 

114 
total 

26 
total 

58 
av&ge 

,- 



Figure 4. NEUSE RIVER SYSTEM 
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Roanoke River System 
(Sampling locations are shown in Figures 2 and 5) 

Fish samples were collected to evaluate the extent of known dioxin contamination 
of the Roanoke River System above and below ‘the discharge of the Weyerhaeuser 
facility at Plymouth. Fish fillet analyses in 1990 evaluated 222 total individuals 
yielding 33 composites (Table 8). None of the locations sampled in 1990 above 
Williamston, N.C. had average .dioxin concentrations above 3 ppt expre.ssed as 
TEQ . Williamston, N.C. had been previously selected by the State Health 
Director as the upper bound for a dioxin fish consumption advisory on the 
Roanoke River. In 1990, fish fillets in Welch Creek and the Roanoke River near 
the Weyerhaeuser discharge continued to have elevated dioxin concentrations. 
The maximum TEQ value observed in 1990 from the Roanoke system was found 
in a composite sample of five channel catfish averaging 1409 grams in weight. 
This maximum value was 26.4 ppt expressed as TEQ. In general, 1990 dioxin 
information from the Roanoke system suggests lower, fillet values, when 
compared to data collected prior to 1990 (Table 9). Explanations for this change 
would be consistent with the possibilities mentioned in the Neuse River. 
Samples collected from the Roanoke River at Weldon (Hatch) in 1988 were made 
available for testing by staff of the Wildlife Resources Commission as a result of 
fish hatchery activities on striped bass. The exact origin of these samples was not 
determined. 

Table 8. Roanoke River System Dioxin Fish Fillet Summary For 1990 
Station Fillet Sampled in 1990 
Location Station Location Avg Num Num Num 4~ obs 
Number TEO w Obs Snecies 2:m 

52 Roanoke River at Weldon (Hatch) 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 

. - Roanoke River at Weldon 0.4 30 4 4 0 
Roanoke River at Hamilton 0.4 42 5 4 0 
Roanoke River at Williamston 0.2 37 4 3 0 
(Roanoke River) Broad Cr. Slough 
Welch Creek at Highway 64 
Welch Creek Old Discharge Trowbridge Rd. 

~~~~~S 3; - 5 - Welsh Cr at old Weyerhauser discharge :y:y:.:.:.::::: ..:.:.:. ~;:;::::::j:::~:::.:. 7 100 
Roanoke River near Weyerhauser discharge - 
Middle River at NC 45 
Albemarle Snd @ Terrapin Pt 

~~~~ ;I ; - - Roanoke River at Marker 15 4 .40 
Roanoke River at Sans Souci 
Roanoke River at Mouth 
Cashie River at Windsor 0.4 19 4 4 0 

67 Cashie River at Sans Souci Ferry 0.4 25 4 2 0 
222 33 20 
total total average 
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Table 9. Roanoke River System Dioxin Fish Fillet Summary 1987 through 1989 - 
Station fish Fillet Sam&d1987 through 1989 
Location Station Location Avg Num Num Num % obs 
Number, Obs Species 2 3,TEQ 

52 Roanoke River at Weldon (Hatch) 2 1 1.00 
53 Roanoke River at Weldon 0.2 6 1 1 0 . 
54 Roanoke River at Hamilton 
55 Roanoke River at Williamston 
56 (Ro&noke River) Broad Cr. Slough 
57 
58 
59 Welsh Cr at old Weyahauser discharge 
60 
61 Middle River at NC 45 
62 Albemarle Snd @ Terrapin Pt 
63 Roanoke River at Marker 15 
64 Roanoke River at Sans Souci 
65 Roanoke River at Mouth 
66 Cashie River at Windsor 
67 CashieRiver at S&s SouciFenv - A 

244 59 78 
total total average 

I 
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Chowan River System 
(Sampling locations are shown in Figure 2) 

Fish samples were collected to evaluate the extent of dioxin contamination (of the 
Chowan River System below the discharge of the Union Camp facility located in 
Virginia. Estuarine hydraulics and fish movements in this area complicate data 
assessment. Accumulation of dioxin in fish in the lower Chowan River may be 
associated with the nearby discharge of the Weyerhaeuser Plymouth facility,, or the 
Union Camp facility, orboth. Fish fillet analyses during 1990 yielded 30 
composites. As of this summary’s preparation, the number of individual fish 
sampled was not available for samples collected by Union Camp (Table 10). 
Therefore, the total number of individual fish sampled could not be calculated. 
All locations sampled below Winton, N.C. had average TEQ values greater than 
the 3 ppt TEQ evaluation level. As in previous sampling efforts (Table II), dioxin 
concentrations in channel catfish were most notably elevated; however, 1990 
results indicated that dioxin levels in white perch and mullet were also elevated 
over 3 ppt. At Chowan River at Colerain, a composite sample of 3 mullet fillets 
had a value of 7.6 TEQ. Four composites of white perch (from 49 individuals) at 
Highway 17 had values of 9.3,3.8,2.5 and 3.8 ppt as TEQs. In 1990, the State Health 
Director issued a fish consumption advisory on the Chowan River. Insufficient 
information on other species at the time of issuing this advisory prompted the 
advisory to include only catfish. New information on additional species should 
assist in further review of the Chowan River consumption advisories. 
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Table 10. Chowan River System Dioxin Fish Fillet Summary 1990 
Station 
Location Station Location Avg Num Num Num. % obs 

69 Blackwater R. app 15 mi UPS Union Camp discharge 1.4 4. 4 
70 Blackwater R. amr 5 mi UPS Union Camp discharge - - 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 

Blackwater R. (It Union Camp discharge - - - 
Blackwater Mill Site 1.2 1,. 1 
Nottoway River Below Rt 671 0.6 1 -1 
Chowan River at Riddicksville - 
Mehenin River Rt 258 just below Murfreesboro .0.7 1 1 
Chowan River at Winton 

~~~.~~~ 
::zj&q..:~>$.y$ ::.g . . . . 5 
::p;j$..$&g&& Chowan River Near Marker 16 2 

Chowan River Near Marker 9 
j‘~~~~.:::~~~~:~ 
%$$@$&~~ 

Chowan River at Cohxain 
&:3:$: . . . . . ::a.:* 
~~~~~~~~ 29 

1 ‘1 
4 4 

Chowan River Near Marker 5 
Chowan River Near Hwv 17 Bridge 

~~~~~~~ ‘1 1 
gg@gK.m - ::;:::::::::< $9 4 

30 .~ 

0 
0 

0 
16.6 
50 
100 
50 
100 
66 
41 
1 

total average 

Table 11. Chowan River System Dioxin Fish Fillet Summary 1988 through 1989 
Station * Fish Fillet Sampled 1988 throueb 198!? 

~ Location Station Location Avg Num Num Num % obs 
NUlllbtX TEQ M Obs Species .>3TEQ 

69 Blackwater R. 15 mi UPS Union Camp discharge app 0.8 3, 3 0 
70 Blackwater R. 5 mi UPS Union Camp discharge app 1.2 5 3 0 
71 Blackwater R. at Union Camp discharge 1.7 2 2 0 
72 Blackwater Mill Site * 
73 Nottoway River Below Rt 67 1 2.2 1 1‘ 0 
74 Chowan River at Riddicksville ~~~~~ 5 1 1’ 0 
75 Mehenin River Rt 258 just below Murfreesboro :::::$$:.:,.: . . . . . z:...: F.>> _ 1 1 100 
76 Chowan River at Winton ~~~~~~~~~ 15 5 ‘.66 * . . . . . . . . . . . . . . . . . . . . :!I:.:: 
77 Chowan River Near Marker 16 

~~~~~ , 
1 1 .O 

78 Chowan River Near Marker 9 1 1 1-00 
79 Chowan River at Colerain 

~~~~ 

- - 

80 Chowan River Near Marker 5 -‘.‘.-....A.. .! . 1 1 100 
81 Chowan River Near Hwy 17 Bridge ~~~~~~ 3 3 66 

34. 39 
total average 



Albemarle Sound System 
(Sampling locations are shown in Figure 2) 

Dioxin concentrations in fish fillets from the Albemarle Sound in 1990 provides 
the Epidemiology Division additional information to evaluate consumption 
advisories based on the level of 3 ppt. Data available in 1989, (Table 12), did not 
have sufficient number of, observations on which to base a consumption 
evaluation. In 1990, 354 individual fish were sampled from the Albeniarle Sound 
System yielding 33 composites. Species sampled included striped bass, spot, 
channel catfish, white perch, sturgeon, mullet, largemouth bass, croaker and 
flounder. Striped bass, channel catfish, white perch, and mullet fillets (Table 131 
from four locations within the inner-sound area, east of Bull Bay, had.‘elevated 
observations for dioxin in excess of 3 ppt. 

: j Table 12. Albemarle Sound Fish Fillet Summary for 1989 .,, 
Station Fish Fillet collected in 19@ 
Location Avis Num Num Num ‘k obs 
Number StationLocation ‘. ,?EQ : Ind Obs 

68 Albemarle Sound at Marker 1 -. 
82 AlbemarleSound@ Norfolk & Southen - - - - 
83 Albemarle Sound at Hwy 32 * .f._.._...... 
84 Albemarle Sound @ Harvey’s Point ~~~~~~$($~~; 3 . . . . . . . . . . . . . 
85 Albemarle Sound @ Bull Bay - 
86 Albemarle Sound at Alligator Riirer - 
87 Albemarle Sound @ Wade Point j$gg&$ 5 

88 Albemarle Sound near Manteo 

Table 13. Albemarle Sound Fish Fillet Summary for 1990 
Station Fish Fillet Samoled in 1990 
Location Avg Num Num Num 1% ohs 
Number Station Location 

68 Albemarle Sound at Marker 1 
82 abema& Sound @ N&-f& & 6 5 66.6 
83 Albemarle Sound at Hwy 32 
84 Albemarle Sound @ Harvey’s Point 
85 AJbemarle Sound @ Bull Bay 
86 Albemarle Sound at Alligator River 0.4 65 5 3 0 
87 Albemarle Sound @ Wade Point 2.4 50 4 3 25 
88 Albemarle Sound near Manteo 0.1 20 2 2 0 

354 33 35 
total total awmge 
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Pamlico River System 
(Sampling locations are shown in Figure 2) 
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Two locations in the Pamlico River were sampled to provide comparisons to 
collections from the.Roanoke/Albemarle Sound and Neuse River Systems. There 
are no pulp and paper mill facilities located on the Pamlico ‘River and no 
observations exceeded the 3 ppt evaluation-level (Table 14.). 

Table 14. Pamhco River Fish Fillet Samples from 1990 
St&km F’h - Fillet Colledted in 1’991) IS 
Location Avg Num Num ‘NUlll % obs 
Number Obs Species 23TEQ 

90 Pamlico River at Washington 4 4 0 
92 Pamlico River at Mouse Harbor 0.1 50 5 4 0 

74 9 0 
total tot& i average 

Crab an< Ovstq Results s 
The vast majority of dioxin analyses have been conducted on finfish tissue. Only 
a few samples have been analyzed for oyster and crab tissue. Two samples Were 
collected for oyster analyses, one from Hatteras Island and one from Snow’s Cut 
on the lower Cape Fear River. These oyster samples indicated dioxin below 
laboratory detection limits and are not included in any subseque,nt?analyses. Four 
samples have been analyzed for crab.tissues. Two of these ,samples were a,nalyzed 
.for hepatopancreas tissues and two samples have been analyzed for crab meat. 
These results are presented in Table 15. All samples had TRo dioxin values 
exceeding 3. ppt. Note however, that consumption levels and other assumptions 
used in risk assessments .have not been presented: for either crabs or oysters. 
Criteria for establishing advisory limits for these species may be entirely different 
than fish tissue criteria. 

Location 

Table 15. Dioxin analyses of Blue Crabs in North Carolina 
DiOXiIl 

Location me Species Sample TotalTEQ 2378-TCDD 2378-TCDF PO Lipids 
NUIYhf sampled - Type-t W ppt ppt ppt 

10/l l/90 BiWClIIb Roanoke River at Plymouth 60 meat/l8 ~~~~&~~~~~ 3.1 29 1.85 
82 Aibemarle Snd @ Norfolk & Southern 916~90 Blue Crab meat/lo ~~~~~~~~~ 2.1 12.6 0.56 
95 Core Sound 11nJ89 BlueCrab Itepapancres9 

$.&~~:.:.:.:.:+:.:.:.:.:. 
;j$;:&..&yj$$g$ 1.02 4.6’ 12.6 

91 Pamlico River near South Creek 10/12/89 Blue Crab He&hcmas ~~~~~: 
. . . . . . . 0.67 7.42 20 
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Mountains 
French Broad River 
(Sampling locations are shown in Figure 6) 

Fish tissue samples collected in the French Broad River in 1990 yielded 24 
observations. The Ecusta Division of the P.H. Glatfelter facility is located on the 
French Broad River near the mouth of the Davidson River. During 1990, many 
fish species were collected includmg brown trout, rock bass, largemouth bass, 
smallmouth bass, bullheads, and sunfish. One observation out of four at the 
upstream sampling location, French Broad River near SR 1129, indicated1 dioxin 
contamination. One observation obtained from a composite sample of ten rock 
bass fillets, collected by Ecusta, had a reporting value for 2,3,7,8 TCDD of 6.4 ppt 

,__ , expressed as EMPC While the exact concentration of this sample couldi not be 
determined due to laboratory difficulties, it was possible to estimate the s,ample’s 
maximum possible concentration. A copy of the laboratory report for this sample 
has been requested from Ecusta to further evaluate these results. None of. the 1990 
observations at the first downstream location, French Broad River at Patton 
Bridge, had dioxin levels exceeding 3 ppt expressed as TEQ’s. At Crab Creek Road, 
only one observation had a TEQ level exceeding 3 ppt (Table 16). This observation 
was obtained from a composite sample of 2 yellow bullhead fillets with a value of 
9.9 ppt as TEQ’s. At Highway 191, 2 observations were greater than th.e 3 ppt 
evaluation level. However, these two samples, from bluegill and rock bass fillets, 
had 2,3,7,8-TCDD levels of 0.92 and 1.2 EMPC respectively. Fish fillet samples 
collected in 1989 at Patton Bridge had higher levels of dioxins (Table 17). 

Table 16. French Broad River System Dioxin Fish Fillet Summary For 1990 
Station rllet Stied m 1990 

Location Avg Num Num Nun 9’0 obs 
Number Station Location TEQ lnd Obs Species 23 

3 French Broad River near SR 1129 1.6 27 4 3 25 
4 FBR River at Patton Bridge (Ecusta Olin) 
5 French Broad River near Crab Creek Road 

~~~~~~~ 29 5 4 
~~~~j,,,~TI,I,t _:,: J( ,1:,: ( 33 5 5 20 

6 Erench Broad River near Hwy 191 1.8 26 5 5 40 
,-“_ 7 French Broad River near BR Parkway Bridge 0.4 37 5 3 

3. 0 

0 
i 152 24 17 

total total average 

Table 17. French Broad River System Dioxin Fish Fillet Summary For I989 
Station lllet s 
Location Aw Nun Num Nun ‘% obs 
Number Station Location ld Obs Species ‘23TEQ 

3 French Broad River near SR 1129 
4 FBR River at Patton Bridge (Ecusta Olin) 6 4 50 
5 French Broad River near Crab Creek Road 5 5 40 
6 French Broad River near Hwy 191 
7 French Broad River near BR Parkway Bridge 
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Figure 6. FRENCH BROAD RIVER SYSTEM 1 
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Pigeon River System 
(Sampling locations are shown in Figure 7) 

No 1990 dioxin data was evaluated from the Pigeon River as of the writing of this 
summary. Although some 1990 preliminary results were received from 
Champion Paper Company, this data indicated some questionable analytical 
recovery results. Samples are currently being reanalyzed and a summary of these 
results will be provided at a latter date. Historical data is summarized in Table 18. 

Table 18. Pigeon River System Dioxin Fish Fillet Summary For 1987-1988 
Station Fish fillet Sampled 1987 through 1988 

Location Avg Num Num Num % obs 

Number IrKl ohs 
10 Pigeon River mile 64.5 above Canton, N.C. 3 
11 Pig-n River mile 58 at Clyde, N.C. at SR 1642 3 
12 Pigeon River mile 41.5 Waterville Reservoir 3 
13 Pigeon River mile 41.25 Waterville Reservoir 5 
14 Pigeon Rive-r mile 40 Waterville Reskoix 3 
15 Pieeon River m&z 39 Watt&& Reservoir 2 

51 19 83 
total total average 
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Figure 7. PIGEON RIVER SYSTEM 
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Lumber River System 
Piedmont 

24 

(Sampling locations are shown in Figure 8) 
. 

Fish tissue samples collected in the Lumber River in 1990 yielded eleven 
composites. Collections -were made to evaluate the potential accumulation of 
dioxin in fish fillets as may be a result of the discharge from the Alpha Cellulose 
facility located near Lumberton. As in 1989, fish were difficult to collect during 
1990. Apparently the Lumber River is not densely populated with fish. Only two 
observations out of eleven exceeded the level of 3 ppt dioxin; both of these 
samples were obtained at station location 21, Lumber River at Highway 72 near 
Hestertown. A single fillet, from an 845 gram sucker, had a TEQ value of 5.7; a 
composite sample of 7 bullhead catfish fillets had a value of 3.4 ppt. Results from 
1990, summarized in Table 19, are consistent with results from 1989 (Table 1!0). - .1 . 

Table 19. Lumber River System Dioxin Fish Fillet Summary For 1990 
Station fish Fillet Collected in 1990 
Location Avg Num Num Num %obs 
NlNhEX Station Location TEO w / Obs Species Z3TEt 

. 19 Lumber River 2 miles UPS Alpha Cellulose 0.4 6 3 2 0 
20 Lumber River t mi. dns Alpha Cellulose - 
21 Lumber River at Hwy 72 nr Hestertown 2.6 31 5 4 40 
22 LumberRiver miles DNS AlphaCeUulose‘at SR2123 ’ - - - - 

3 a 
- 

23 Lumber River at Hwy 74 nr Boardman 0.6 I6 3 3 
53 11 13 

total total average 

Table.20. Lumber River System Dioxin Fish Fillet Summary For 1989 
Station m Fillet Collected in 1989 
Location. Avg Num Num Num %orx 
NUmber Station Location 

19 Lumber River 2 miles UPS Alpha Cellulose 1 0.2 2 1 1 0 
20 Lumber River 1 mi. dns Alpha Cellulose 1.8 15 7 5 28.6 
21 Lumber River at Hwy 72 nr Hestertown 
22 Lumber River 6 miles DNS Alpha Cellulose at X2123 0.1 8 3 5 a 
23 Lumber River at Hwy 74 N Boardman 

25 11 10 
total total average 
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Figure 8. LUMBER RIVER SYSTEM 
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Monitorinz Summarp 

Since 1987, approximately 1,800 individual fish have been collected for analyses at + 
more than 90 monitoring locations throughout North Carolina. In response to 
evaluating potential fish consumption issues, sampling activities conducted in 
1990, accounted for 1,390 of these individual fish. Cornpositing these individual 
fish prior to analyses yielded 194 dioxin samples. To date over 500 dioxin fish 
tissue analyses have been completed in North Carolina. The majority of these . 
observations have been located in the proximity of pulp and paper effluent 
discharges in coastal waters. Fish tissue analyses were conducted at 56 locations in 
1990, with 13 of these sampling sites indicating average dioxin concentrations 
greater than the 3 ppt evaluation level (Table 21). Only 5 other sampling locations 
had any individual observations greater than the 3 ppt evaluation level (Table 22). 

.. Results obtained from duplicate laboratory samples and from samples split 
between laboratories- indicate acceptable laboratory’ results for data analyzed in 
1990. 

Table 21. Sampling Locations with mean TEQ’s Greater than 3ppt. 

Station 1990 Fish Tissue Summary 
Location Avg Num Num Num % obs 

63 Roanoke River at Marker 15 
68 Albemarle Sound at Marker 1 ~~~~~~~~~ 42 5 3 80 

76 Chowan River at Winton ~~~~~ 6 5 ‘16.6 
77 Chowan River Near Marker 16 ~~~~~~~~ 2 2 ‘50 

78 Chowan River Near Marker 9 ~~~~~~ 1 1 100 
79 Chowan River at Colerain ~~~~ 2g 4 4 50 

80 Chowan River Near Marker 5 ~~~~~~~ 1 1 100 
81 Chowan River Near Hwy 17 Bridge i~~~~~:::.j:~ ~~~~:-:::~~ 9 4 66 
82 Albemarle Snd @ Norfolk & Southern ~~~~~ 59 6 5 166.6 
83 Albemarle Sound at Hwy 32 ~~~~~~~ 57 5 3 40 
a5 Albemarle Snd @ Bull Bay ~,~~~~ :::;::::,:.:.:.:.. t’, ::::::::::::j:::: 34 3 3 66.6 

Table 22. Sampling Locations with Individual Observations Greater than 3ppt but 
Station average TEQ’s less than 3ppt . 

Station 1990 Fish Tissue Summary 
Location Avg Num Num Num %obs 

I 6 French Broad River near Hwy 191 1.8 26 5 5 40 

~~~‘~~“““~‘~“~n~~~“‘~‘~~““““‘~~~’~’~~””~’~~’~~’~“~~~‘~~~“’~~”’~”~“““~~“~~~‘~“~“~“~‘~“‘~‘~‘~~’~”~~“~~‘~~‘.~.~.~..- .‘.‘.........‘...‘......,....,~,;.,.,;,..~~,,,,..,,~,~~~~,~,,,,~~~~,~~,,~,~,,,,..r.r.,,.,.,.,.:,.;.r.,.~.~.,.,.~.,.~.~.~.~.,...,.,.~.~.,.~.,.,.~..~.,.,.,.......,.,.,.,.,.,...,..... 
:~~:::~~:~.:.~ .:.:.:.:.:.:.:. :-~~~~:~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~.~~~ .:.:.:.:.:.: .* :.:~.:.:.:.~~~....:.‘.,‘.‘... .. ..L ‘i. . . . . . . . . . . . . . . __, _, ,__ ,_, ,_, ,, ,_ ____ ____ _, _,,.,,, __, _, ,_, ,i_,,_,_ __, ,,.,.. ,,_, _, ,____/I,, ,_, ,_ (,_ ,, 
. . . . “‘..“.>:-:.:.:.:.: :.:.i:.T.:: :.,_.,._,,.~.,. :.:.:.:.:.:.:.> . . . . . . .._...._........_. . ...,. ,...,.....: . . . . . . . . . . . . . . . . . . ):.:.:.:.:...:.:.~.:.: . . . . . . . . . . . . :.:.:.:.:.~:..(.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:...:.: . . . . . . . . . . . . . . . . . . . . . .._......__. .::. (,,..._, (.. (. . . . .-. 

..I,,.. ,_, _, 
__ _, _. ___ . . . 

21 Lumber River at Hwy 72 N Hester-town 2.6 31 5 4 40 I 
69 Blackwater R. 15 mi app UPS Union Camp discharge 1.4 4 4 
87 Albemarle Snd @ Wade Point 2.4 50 4 3 

-I 25 
25 



27 

While fiscal limitations have allowed only a few data points at any one location, 
the cooperation of the pulp and paper industry, the Division of Marine Fisheries 
and the Wildlife Resources Commission have resulted in an effective assessment. 
The Division of Environmental Management (DEM) will continue monitoring 
dioxin in fish’ tissue as resources allow and will continue to .report results to all 
interested parties. Wastewater discharge permits ,administered by DRM will 
mandate dioxin reduction strategies and require annual, fish tissue monitoring for 
pulp and paper facilities discharging ,to ,impacted surface waters. 

> 
,.’ 

. . ‘_ 
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Summary of Individual Dioxin Fish Tissue Samples 
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Summary of hdividual Dfoxin Fish Tiie Samples 

Location Sample IAveragslDioxin Total TEa 2378-TCDD I2378-TCDF/% Lipids 
oot 

‘187 lwhiio Sucker whole I2 I 1113 I 0 

D Cr. 1 I o/17/84 IRainbow fillet/l3 I 127 I 2.42 -.-. 
10117184 l8t” Roller etc whotall 1 25 1 0’ 1 NJ 

w” -Trout fillotl2 I 418 I 0’ 1 NJ 

180 0’ 0.32 I 0:I 

ta Olin) 

or 61 Patton Bridge (Ecusta Olin) 

I 1113, 

I 1113I87 Rh Sudcer 1 whole/8 

dps (Ecusts OIlI) 
dga (Ecusta Olin) 

1 April 4-6,l 
April 4- Whole/S 1 582 t 19.1 1 4. 

ril 4-8.1989 IFlat Bullhead Fillet/2 I 258 I 9.3 
D 1Rodbreast Sunfiih I fillat I 82 I 6.9’ 0.84 I 2.4 I 3.3 1 

0 IRockBass I fill*t/lO I 58 I 
_ __ 

0.8’ 
sept 21 

I sod 21 
1 sopt 21 
1 Saptr 

yr at Patton Bridge (Ecusta Olin) 
ar at Patton Bridge (Eeusta Olin) 

dgo (Ecusta Olin) 
dgo (Ecusta Olin) 

597 I 8.7 1.499 I 41 

IFlat Bullhead Fillet!7 I 48 I L.- ..-_. 

ad River near Crab Creek Road I A ril 8-7 ?--- 
I zril 6.7>989 

Blue ill 
IRedzest Sunfish ! 

Fillet/S 

Fillet/l6 ! 

22 I 0.5 1 0.295 1 0.380 

River near Crab Creek Road 41 1 0.9 1 0.258 1 3.843 1 I 

illot112 I 102 I 1.3’ - 0.87 4.2 1 2.89 
..*. ..̂  .a. . C. I . . I 

6 
ad River near Hwy 191 Sept 24. 

S jFrench~B_mad River “ear HwY 191 1 Sept 24-28. l! 
~ ~~~ 

$6 1 fillet13 I 73 I 3.2” 

-27. 1990 -1Redbreast Sunfish I fillet/6 I 59 I 0.4’ 1 El 

I fillet15 I 71 I 0.5’ I EMF 7 I S French Broad River “ear BR Parkway Bridge Sopt 24-27, 1’ 

French &cad River near BR Parkway Bridge 1 Sept 24.27, 1990 
. . ..---L_II 235 1 0’ I .- I 

,I, 

I!, 

or mile 64.5 above Canton, NC. 

I A Pigeon River mile 64.5 above Canto”. N.C. 

Pigeon River mile 84.5 above Canton. N.C. 

I 10111184 IWhite Bats fillet12 617 0’ I Nl I 
10!11/84 Icarp whotoll 4418 1,.5’ 1 1.5 

.-. 11184 Largemouth Bass whole/5 132 0’ 1 m 

4118l88 Rock Bass ~~fillet12 112.5 0’ 1 t.0 N) 

4118/88 Green S,,“,kh I lillq!/l 78.2 0’ I NJ KJ 

4118188 Norlh. HogsuCker fillet/l ! 3 

-_ _. -.,--, . .._. J SR 1642 1 1112187 1Bluegill litletI3 I 113 I 

r,yw,, ml..,l llllcw 54 at Clyde. N.C. at SR 1642 I 1112187 (C.Sp I fillet/l I 325 I 
Ptoeon River mile 58 at Clvde. N.C. at SR 1642 I 1112187 IWhite Sucker f whole/2 I 200 1 I 

12.6’ 
11 A ,. “.~~~ 
11 A l~lgeon Riv ledbreast Sunfish 1 fillet16 1 83 

12 A Pigeon River mik I I ,115 

12 A (Pigeon River mik 

12 A ID;nnnn mih 

13 A._ 
13 A !Pioeon River mile 41.25 Watorville Reservoir I 4/19188 IBla 

F 13 
13 
13 A Pigeon River mik llack Bullhead I fillot12 

13 A Pigeon River mile 41.25 Watorville Reservoir I 4119188 ILarQemwlh mass I fillet/5 I 819 I 
v Reservoir 4/19188 Largemouth Bass fillet/l 1191 12 11 

-0rvoir 4/19-20/86 Black Bullhead fillet15 592 7.9 7.9 
,servoir 4119188 White Sucker whole/2 397 51 38 
servoif 4/20/88 Brown Trout fillet/l 5466 80 78 

1 14 1 A l!Jiigeon River mile 40 Waterville Reservoir I ~/IQ-20/88 Ilargemouth Bass fillet12 I 510.5 12 11 
,-a. _.~ .a-. .A .a 

13 A Pigeon River mile 41.25 Watervilk 

14 A Pigeon River mile 40 Waterville Res 

14 A Pigeon River mile 40 Waterville Re 
I 4 1 A Pigeon River mile 40 Waterville Rs 

15 A Pigeon River mile 39 Wate&le Reservoir I 4/19/88 [Black Bullhead I rt~te~,* t ear.3 t I.¶ 
15 A Pigeon River mile 39 Waierville Reservoir 4/20188 ICap -I whole/l 1 1899 1 39 

15 A Piaeon River mile 39 Waterville Re! 

15 A PIgeon River mile 39 Waterville Reservoir 

c(7.6) I I 

iervcir 1 4/20/86 IBlack Crappie I lillot13 1 94 I 6.9 I 8 1 E 

4/20/86 l&own Trout 1 whole/2 1 104.5 I 0’ I NJ I NJ I 
* 

S- Industry Monitored, A-Agency ND-non-detected EMPC-Estimated Maximum Potential Concentration 



I 

30 
Summary of Individual Dioxin !Ut Tbsue Samples 

Y I 5/l 5189 lclrgemouth Bass fillet/S 1 1245 1 0.4 E 0.27. 1 t 

5/18ta7 IbQ I wholb I4 I 3653 I 12.9 I 5.66 I 4.61 I 
9 lt%Q 1 .wholo/2 1 5660 1 5.5 1 2.7 1 14.7 “1 

’ 1 429 1 0.6’ 0.64 

bbb I i 212187 IwhIte cat fillet/l I 2250 I. 2.7+ - 50% I 1.5 1 3.9 I 
..-.,-,a* I n I I I 

June/July, 1989 jBowiio fillet/l I 2400 1 4.4 1.3 1 25.1 1 

1 June/July. 1969 ICrappie/Sunfish fillet/S t 194 t 0.2 I N) .I 1.3 I I 

-- 
25 { S ICape Fear River at Elwell’s Ferry 
26. 1 S ICape Fear River above Lock 8 Dam Xl 
?f I c le.,,, Cn,. miun. *heus I n*lr a rbnl il 

1 Sept 14-16, 1990 1Eluo Catfish fillotf3 I 1063 1 0’ I NJ I M l 0.25 

I May t-June 6.1969 ILargemouth Bass 1 Fillet/2 I 435 1 M I m I NJ I 
I “l” ,-,**a 1 ,QnQ lal#,.*ill I Filln,,, I *,a I n lmr, I hn I 0% I 

=” , ” ,“%%- , WV, . . . ..-. -._ -.... - -... -. , . ..“. . --.- “,,_” ,-.-- ~... , . . . . -. . - , . - - , _._-- -.-- , 

26 I S ICape Fear River above Lock 6 Dim 61 1 May l-Junb 6.1969 IBluegill I Fillet/S 1 74 I NJ I 

N).‘t ( 

I 
26 1 S (Cape Fear RNM above LO& 6 Cam 61 1 May .l-June 6.1939 IChain pickerel I Fillet/l 1 256 1 m 1 t.D 1 I 
26 s ‘Caps Fear River abovs Lock 6 Dam 61 1 May l-Juno 6.1969 t%Q Whale/2 2800 I 1.0 0.9 

26 S C~H Fear River above Lo& 8 Dam XI { May l-Juno 6.t939 Blue Catfish Whole/4 772 m M 
27 A CPF River bebw Lock and Dam Xl 914190 Channel Catfish fillet/4 451 0.3’ EMPC(0.32) 0.29 3.93 
27 A CPF River bebw Lock and Dam #l 914190 Channe~Catlish lillotll 451 O.P’fdup) EMPC(0.19) 0.19 2.49 

27 A CPF River bebw Lo& at-d Dam Xl s/4190 Bluegill fillet/l0 Sl 0.4’ EMPC(0.35) 0.41 1.5 
23 A CPF River Below Federal Eff 0.25-1.25 miles 1 o/28187 .Largemouth Baqs fillet/5 0.9 0.93 to 
28 A CPF River Below Federal Eff 0.25-1.25 miles 1 o/29/87 ICarp whole/l I 24.3 1 22.3 3.34 

26 1 A CPF River Federal Paper Eff 0.25-1.25 miles 1 Of26167 Channel Catfish t whole/l 300 1 i.a 1.7 0.39 1 

28, S CPF River Below Federal Eff 0.25-1.25 miles May l-June 6.1939 Longsar sunfiih Fillet/3 73 1 1 .o 0.97 0.7 
29 S CPF River Below Fedenl Eff 0.25125 miles May l-June 6.1989 Bluegill Fillet/O 106 1 1.1 1.1 0.4 
23 S CPF River Below Federal Eff 0.251.25 miles May 1-Jvns 6,1989 Bluegill Fillet/S 123 t ~0.8 6.74 0.27 
28 S CPF River Below Federal Eff .0.25-1.25 miles May l-June 6.1939 Flathead Catfish Fillet/P 212 ‘1 0.4 0.44 tQ 

23 1 S ICPF River Below Federal Eff 0.25-1.25 miles 1 May l-June 6,1989 (BIUP Catfish I Fillet/4 I a70 I 1.9 1 1.0 I NJ I 28 17s ICPP River Below Federal Eff 0.25-1.25 miles I May 1June 6,1969 IChannel Catfish 1 Whole/3 1 406 I 6.6 1 6.5 t 0.65 1 I 
28 S CPF River Bebw Federal Eff 0.25-1.25 miles f&Y l.JUtW 6,1969 t%Q Whole/S il50 1.7 1.4 2.7 
29 S GPF Rkar mar Bryant Mill Creak 11 -sop-so Largemouth Bass fillet/3 571 o.a* 0.77 0.36 0.75 
29 S CPF River near Bryant Mill Creek Sopt 11-15. 1990 Bluegill fillet/l0 110 1.4’ 1.3 0.95 1.5 
29 S CPF River near Bryant Mill Creek 15-sop-90 Redear Sunfish fillet/7 50 0.8. 0.77 0.73 0.7 

29 I S ICPF River near Bryant Mill Creek I lt-Sop-90 IFlathead Catfish I fillet/t 1 a02 I 
29 1 S ICPF River near Bryani Mill Creek 1, t I -Sop-90 (Blue Catfish 1 lillat13 I 1580 I 
.,Ln c Cnr n: ..-_ 0-I -... c^A^--l CY A c -:I__ .a__. . . ..-- z .se.n I. __-- -__..L me__ I Ci,,-.,n I da-l I 

0.5’ 1 0.51 I 0.086 I 0.4 
1.0’ 1 0.97 I 0.086 I 1.2 
. 1 I .a I fill I 

J” ( D “I-T nwtlr mul”” l-“MIaI CII w-0 11111*3 nlay ,V”lm Kl.IzPnI) Lar~“‘uu”’ Pau rIIIw,rL v-8 I .* ,.. ( “.I, 
30 1 S CPF River Below Federal Eft 4.6 miles May l-June 6.1969 Largemouth Bass Fillet/P 745 0.6 0.63 1 IO 

30 1 S CPF River Below Federal Efl 4-6 miles May l-June 6,1969 Bluegill Fillet/C 146 1.0 0.9 1 0.36 

30 1 S CPF River Below Federal Eff 4-6 miles May l-June 6,1939 Bluegill Fillet/5 199 1.0 0.96 1 0.35 

S- Industry Monitored, A-Agency ND-non-detected EMPC-Estimated Maximum Potential Concentration 
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Summary oi indivkfual Dioxin Fk+h Tissue Samples 

IStationl BYI Location I Date ~Species 1 Sample [AverageiDioxin Total TEa 2378-TCDDi 2378-TCDFI% Lipids 

Number 
:$:T:.%>J.$? ; : . . . . . . . : .:.:.:.: .,.,.,...,.,...,: .,..,... . . . . . . . . . . . . . 

s ]CQF 
. . . . ..___............ ----- 

30 River Below ,Fedsrai Efi 4-6 miles 

30 s ICQF Rivsr Below Fsdsral Eff 4-B mllss 

_ 31 s ICPF River nwr Biaok River Confluencs 

31 s [CQF River war Blaok River Coniluonos 
: River Confluonw 

: River Confiuoncs 
: Rivsr Confiuonos 

May l-June 6,198” 

1 May 1Juns 6.198 
1 Sept 13-17, 1990 ILarger 

tz-17, 1990 lerueg 

Whole/5 2460 

9 iFiathead Catfish Whole/3 202 

nouth Bsss fillet/S 465 

ill fiilst/lO 76 
- . ’ “.,al‘,n 7n 

Bept 
SapI 13-17. 

17-s 
Sept 12-13. 1990 

._- -- 

1990 lRodear Sunrrsn i ,,I I-.. .- , .- , 

;sp-90 bar Sunfish I fills116 1 57 i O.L’(sub) I 0.44 I 0.37 I 0.5 
sh fillet/2 1 562 1 0.4’ I 0.37 I N) I 0.2 

1 0.33 I 4.5 

lo I 

1 

I u-3 t I 

I . f 

I I 
- 

32 [ S ~BIZXCIC River nsar Hunts Bkdf May l-Juns 8.19 

32 I s lsbck River near Hums Bluff I Msy 14 

I crook 
I Crook 

Sopt 13-16. 
1 Sopt 1516:lQ 

9 lsponed Sucksr Whole14 I 666 I 0.6 0.52 I I 
dhorss 1 WhoisIS 1 452 1 m 1 H) I 

iw 1 fillet/6 1 456 I 0’ 1 ED 1 0.32 1 0.5 
1 0.42 I 1.1 

fillet/6 1 52 1 0’ H) I m I 0.4 
1 ~~fiile1/3 I 731 I 0’ 1 N) 1 to I 0.15 

34. 1 A ICPF River al WrlmingIon I S/l! 

-34 1 A ~CQF. River at Wilmington S/l! 

_ ,_____._ -_lihesd I fillet/5 1 677 I 3.5 
9 IWhile Catfish 1~ fillsI/ I 1331 I 11.4 fillet/4 I 496 1 10.1 f 

l/23/64 Rediwrss Suokor whole/t 1349 

-,up t, 1990 Bluegill fillet/7 145.3 

16. 1990 Channel Cstfish filiot17 652 
Ott 10, 1990 WhiIs Catfish fillet/2 1496 

Mr-May 1989 Brown Bullhead fillet/5 914 

Mr-May 196Q FIrown Etu 

39 1 6 jNe,,sr, R 81 Greens ThorougMars above C-owsRs Mr-MsY Is 
39 1 s /&use R a, Greens Thoroughlan abovs Coware I Mr-MaY 1989 IWhite ‘Cadish I 
39 1 s 1Neus.o R sl GrWnS Thomughfam above CouIIsns I Mr-May 1989 [Blue Csdish I fillet16 I 3t I 
39 I s 1Neus.s R at Greens ThomugMars above Cowpens i Mr- May 1989 lBluo Catfish I fillet/S I 79 I 
39 j S 1Neuss R at Greens ThomugMan above Cower= I Mr- 

May 1961 (Pumpkinseed ‘1 fillsI/ I 112 

40 A NQUW River “OS, Wsysrhseussr Efi t Q,, ,a* “. .,-.. II I,” .--..emouth ~sss I fillet/3 I 383 

40 A NsRivornrarWoyomaeuser I S/l 188 ~Ftedhorse Sucker 1 whole/6 I 975 

40 S Neu?.e River near Ws yhseuser Eff t f&May 1969 fill*114 I 182 
. .-__ 

40 S Neuw Rivsr nar Weyerhaouwr Eff I Ycwy 1988 tilfotl41 
40 S Neuw Rivsr nsar Weywhsouwr Efl I Mr-May 1989 tBrown Bulihssd fillet/S 182 

40 1 S ~Nsuse River nsar Weyerhaeuser Efi 1 Mr. May 1969 )Bluogill fillet15 106 

40 1 s /NW.SO River nssr WeywhaUuw Efi 1 Mr- May I989 (Pumpkinssod fiilol14 96 

40 I s /~euw River wee ~ausds~asmnr CH t Mr-May 196! 
.̂  c ., _...- ei.-- “dh” ,019 Itrrnam 

5.17 

0’ 
0’ 
0’ 
1.3 

7.2 
9.9 1 9.55 I 0.407 
0.6 1 0.7 - 26 I 0.316 

6.58 a6 
79.1 
4.6 
3.3 

3.7 dup 

7.0 
0.5 

3 lPumpkinseed I fillet/4 I 98 I 2S(dup) 1 
9.124 5.312 1 . . . ,.,_, .___ ,_____._ wth ~sss 1 fillet/5 I 400 I 9.7 1 I 

I M,-M~Y IS89 jYellow Perch 1 fillet/4 I 106 I I.4 1 1.139 1 2.047 I. I 
40 1 s lNeuso River “es, Woywhaeuser EIf (June Is&g 16. 199OjBluogill fillet/10 201.4 0.9’ 0.86 ND(0.19) 4.7 
40 1 S Neuw River “ear WeysrhasUSsr Eif I Aug 23Out 3. 1990 ~Chsnnel Catfish fillet/S 377.2 0’ ND(0.27) NO(0.22) 2.8 
40 1 s ii&a River near Weyerhaeuser Eii 1 Aug 23Oot 3. 1990 jChanwi CaIiish fillet16 377.2 O’(dup) ND(O.11) ND(0.23) 3 

Neuse River new Weyerhaeuser Eif ~tinssed fiilot112 74.2 0.1’ 0.06 0.22 2.6 

,%a River near Weyerhaeuser Eii -.-. Bass I fillet/2 I 675.5 0 
. m... a*. 

1 -I- -LJL ND(0.38) 4.1 

40 S {N&e River near Woyerhseusor Eff 
^_. + 

Whits Cadish fills113 i 179.3 i 
. ._ 4, . ‘r ..‘. #.__ n 3Wlll urw vk at Vanceboro 915190 Bluegill fillet14 1 156 I 

-- 
41 A Swiit Crsr ,k st Vanceboro 915190 White Catfish fillet/l0 I 739 I t .S’ 1 1.8 1 0.91 I 1.99 

Sf5/90 Larpemouth Bass . . ..-_.a a -̂ 
rrnUr/s t 4s~ t 

,.. I .n I ul I n-4 
41 A Svrilt Crel mk at Vanceboro 

72 .- S ik?uZK& . . ..a e.. 81 MWKW 3L ., -..-.. .-De , nnr-mtl, ,zU= ,Brown Builhssd fillet/4 I 618 I 

W-May t SB! a l&own Bullhead I fillet/4 I 694 I 4.8 1 4.1 

,May 1989 IWhite Cstftsh I fillet/5 I 645 I 14.1 1 13.355 1 3.62 1 
42 S Neuw Riwr at Marker 52 I 

42 S Nouss River at Marker 52 Mr. 
42 S Neuss River at Marker 52 Mr-May 1989 ~Bluegill i fillet15 I 157 I 7.3 
42 S Neuss River at Matker 52 Ml-May 1969 IPumpkinssed I filiel/S I 70 I 2 
.-  ̂ . ~~ . . 1. -. ..__I.__ r,. L.. .a-.. .ear. la.“...l,;,.,,* I ‘ill.,,L I 17 I 4 4z 1 D ,rieuse r&we* s1 Mamer JL , ml,-ma, IaDa ,r”“s~““‘s.r-’ , . . . I - . - , - , 

42 1 S ~~euse River aI Marker 52 IJuly 11-Aug 21. 19SO~Bla~k Crsppie I fiiiot/It 1 204.9 I 

wd 1 fills119 1 75.1 I 0.9” 

316.6 

256.4 
256.4 
67.8 

335.7 
36.9 

660.7 
478 

190 
696 

486.1 

82 7 

fillet15 
fillsI 

fili*l/5 
filloIl 
fillstl3 

fillet/27 
filleI/16 
fillet/l 

fiilOl/4 
fillet/l 

fiilel/l6 

fillet120 

43 S Neuss River st Marker 36 2-act-90 Striped Mullet 

43 S Neuss River al Marker 38 3-OH-90 White Catfish 

44 S Trenl River aI Hayward Creek Mr.May 1969 Qumpkinssed 

44 S Trent River at Hayward Creek Mr-May lSE9 While Ponh 

44 S TGjt River at Hayward Creek 16.Ott-90 Lsrgsmouth Bass 

44 S Trent River at Hayward Creek (July 25.OUI 16. 1990 Pumpkinseed 

S- Industry Monitored, A-Agency ND-non-detected EMQC-Estimated Maximum Potential Concentration 
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Summary of lndivldual Dioxin Fkh Tissue Sample8 

July 25-Ott 16, I 

44 S ITrent River at Hayward Creek IJuly 25-o& 16. 1990 White Perch fillet122 227.9 0’ 1 ND(0.20) ND(0.36) 4.4 
45 S ITrent River at Pollocksvillo IJuly 24-Ott 16, 1990 Largemouth fillotl5 615.6 0’ ND(0.13) ND(O.34) 2.9 

45 S ITrent River al Pollocktville 1 24-Jul-90 Redbreast fillet/2 241 0’ ND(0.22) ND(O.09) 4.1 

45 S ITrent River al Pollocksville IJuly 24. Ott 16, 1990 White Catlkh fillbt12 567 0.6’ 0.62 NO(O.&) 2.6 
45 A f.^.. Pi.“.* -t O..h.,4,*“illa +. ,#““. n..-l _I r”IIYII~.IqI~ I c J/6190 Redeat Sunfisli fillet/3 57 1 0’ N) 0.16 0.51 

45 A Ttent River at Poll&sville 916190 Largemouth Bass fillet/l 606 I 0’ N) , N) 1.07 

r*’ 46 S Neure River at Fairfield Harbor-Ft. Point so-Ott-00 Fkhdbr fillotl6 250.5 1 0’ ND(O.11) ND(0.33) 3.4 
46 Point fillet/I6 463.6 0.4’ 4.4 II.7 S Neuse River at Fairfiiki Harbor-Ft. Ott 16-25. 1990 ‘Striped Mullet 1 ND(0.14) : I’ 
46 S Neuoo River at Fairfiild Harbor-Ft Point Ott 10-25. 1996 Striped Mullet fillet/i’6 460 ’ 0.9’ 0.43 4.0 ,I 13.6 ’ 

1 16-Oat-00 Striped MulloI~Rbe 1 46 S Neuse River al Fairfield Harbor-Ff. Point 1 
fillet/I; 

537 1 .O’ ND(O.39) ,925 i 21.6 
9 47 1 A Slocum Creek 9/6/00 Mullet j I 550 1.0’ 0.66 ,I 3.2 I 17.94 

47 1 A Slocum Creek q/6/90.. B!arA c-?app* , ‘.- j filtet/lO 
‘j 

233, 0.2’ : EMPC(g:IS) f 0.44 I 0.46 
..&I-’ n-ok 

[Station1 BY1 Location I Date Species Sample. 1 AverageiDluxin Total,TEq 2378-TCDD I2378-TCDF % Lipids 

Ih River I 911 B/SO 
Ih River 
-ntal 
nlal 

II ._._ L. 

O/16/90’ 
013 16-17, 1990 

lb-0.3-90 
c ,a I.... 

55 I S (Roanoke Rlwr at Williamston 
cc I c ,“^‘A-&- r3*-- -. ul:ll:........^^ 

Ott 2.4.6,1069 Fillet/3 I 276.3 I o,66 

I ..%,a,** ICL--.-* eLd..L I‘ =:I, .̂,. 1 .-PI I ..a e. I .,TC 
;; u P.“~lwn. 8Tll.l a, ..UIIIII~L”II 1 0 VlPlOl “I,m1111”1 “ILllDll rlll”lJl .,D , e0.a 6, .a 6.3 

S Roancko Riier at Williimston I Sept 26-&t 7, ISSO Black Cmwie fillet/7 315 I 0’ ND(O.11) 0.22 4.14 
55 S Roan&e River at Williamston 1 Ott 6-7. 1990 Bladt CmptGe fillet/IO 140 0’ ND(O.12) 0.25 3.02 
55 S Roan&d River at WilliamsI ~no 603 6, 1980 Channel Catfish fillet16 721 0.6. -. 0.57 ND(0.27) 4.09 
55 S Roancke River at Will 1990 White Caifllh fillet114 235 0’ ND(0.46). ND(0.26) 2.94 
56 s (Rtianoko Rib-n fkmd ,o*o rmtmni,, Filtr*,7 -a* 0.6 0.566 0.372 

0" Ju 
~iamston Ott 6-7, 1 

._., -.--- cr. slough April/May .__” ,-.__ ~... _ . ..-... , “” , 
109 Broad Cr. Slough April/May 1989 Fillet/2 I 212 I Bluegill t 
h Blah Crapbin Id Cr. Slou ril/Ma 1969 F 

Riir) Broad Cr. Slough I April/May 1389 Black Crappie Fillet/4 1 15.2 I 1.0 
I%.“.A a-...* Cm PL...“l. I .-A*,-.. .“mn L.,LL^ D -̂̂ L cill-.,l I -cc i .,a ., 

56 1 S.i(Rcancke Ril 
56 1 S ((Roanoke River) Brca 

l-z-42 0.074 
a.7 AZ.1 

0.465 
4” .x \n”‘%lunr “W.., PI.‘-” w. “‘“Yell PqJ”Wln., 110= ,..lWW I-WlOl, rllw11- LJ.J 54., L,..Ozl 66.472 

56 S (fioanoke Riig Broad Cr. Slough April/May 1989 Iwhite Perch Fillet/Q I62 4.1 3.735 1 3.608 
56 S (Roamke River) Broad Cr. Slough April/May 1080 1Yellew Perch Fillet/d 64 0.1 to I 0.607 
56 S (Roamke River) Broad Cr. Slough April/May 1389 IChubsuckor .,-Whole/2 441 I.4 1.248 1 0.614 1 
56 S (Ro:ncke River) Bma Id Cr. Slough I April/May 1989 IGnzard Shad 1 Whole/S 1 406 1 43.4 24.337 1 188.157 1 

I 
57 

!-. - 
S IWelch Creek at Highway 64 

I 
April/May 1969 IBluegill 1 Fillet/S 1 161 1 i 

57 1 S (Wekh Creek at High ..w64 ! 1 

b.06 1 NJ 1 0.247 f 
illet/5 I 260 I 14.2 1 11.339. 1, 27.002 1 

64 

57 S W&h Creek a1 Highway 64 April/May 1989 Herring . .Wholo/S 175 I 
57 S Welch Creek at Highway 64 April/May 1389 Ghzard Shad Wliolo/5 IQ4 6 
57 S Wekh Crock at Highway 64 April/May 1989 Chub Sucker Whole/4 536 f 

c u I_.__... L Cl,,-.,, , 

58 1 S IWelch Creek Old Discharge frovvbridge Rd. i April/May 1689 IBluegill Fillet/5 60.5 1 5: 

chatpe Trowbrldge Rd. April/May 19t9 /Gizzard Shad 1 Whole/4 ( 291 1 108.8(dup) 83.104 453.571 I 

1 58 I S IWelch Creek Old Discharge Trcwbridge Rd. I April/May 1989 jGizzard Shad 1 Whole/4 1 198 1 88.6 1 40.81 1 380.14 1 I 
58 S Welch Creek Old Discharge Trowbridge Rd. April/May 1389 Chub Suck&r Whole/l 60 52.8 45.966 61.982 
58 S Welch Creak Old Discharge Trowbddge Rd. April/May 1389 Golden Shiner Wholol4 152 45.5 26.903 182.802 
5% S Welch Creek Old Discharge Trowbridge Rd. Sept 27,29.1989 Black Crappie Fillet/B 310 44.7’ 34.5 102 

58 S Welch Creek Old Discharge Trowtxidge Rd. Soot 27.29,1969 Channel Catfish Fillet/S 1229 123.1’ 121 21.3 

S- Industry Monitored. A-Agency ND-non-detected EMPC-Estimated Maximum Potential Concentration 



Summary of l&iil Dioxin !3sh Tkw Samples 

_ ,-.. -. -. -.- 
nv.k cr n am Waverhaouser diicharQs IMay 2: 

hoeuser diicharpe .sI 
hsouser dkhame 1 23- 

~~ 
at Plymouth 
tmar wwdm.user dkwhargo 

user diwhamo 
I-I dihame l ApriYMav 19 

t bril/May II 

:er 15 

at Marker 15 
at Marker 15 

‘LW 15 ,Y 
mr 15 ApriVMay 1989 IE 
rer 15 April/May 1969 12 
IO, 15 1 April/May 1989 IV 

_-.-.-- I 

to Ritir at Marker 15 

ver at Marker 15 

’ 15 

I sopt 11-12, ’ 
I sop; 11-13, lvY0 

-.-.-- 

1 S Cashin River at Windsor 
66 1 S Cashie River at .Widwr 
66 1 6 Cashii River at Windsor Sept 2oxkt 7. 19! 
66 1 s Cashii River at Windsor sept 19-Cct 7, 1SSOlY 

ci Ferry 
- 

nd at Marker 1 Sept 11-13. 1990 lChannel Cattish 

n Marker 1 S 

nd at Marker 1 S 
. 

of R. VP 15 mi UPS Union Camp discharw/ AUP 16-25 1’ 
or R. app 15 mi UPS Union %amp discharS4 March b-13,1 

mn 16 mi UPS Union CamC disbara e! March b-13.1 

__.- 

I i 128 lb.5 1 17.961 1 4.529 1 t 17.328 t 6.204 i I 

: . 
6 1 28.197 i 1 

Y . -.--- . 
1 t2 177 t 29.945 t I 

1 ._._ 
24 1 23.8 1 2.3 1 

I I -3.171 I I 

__ 
~(1 I s In~dwator R. app 5 mi UPS Union Camp 

mr F1 II~XB 5 mi UPS Union Camo discharcre I 1.6’ 1 l.bI 
_ _ , _ __. -. 

70 S Islackwat~. _ _ - - . ND(0.53) 1 

70 6 l&&water R. app 5 mi UPS Union Cama discharae I Fillet -1 2.1 I ND(O.2SL i I 

70 
70 
70 May 2-12.1989 . . 

1.6’ 1 1.6 1 0.46 1 I 
._ ,, 
70 1 6 l61a&%ter R. app 5 mi UPS Union Camp discharge I May 2-12,190S 

S- Industry Monitored, A-Agency ND-non-detected EMPC-Estimated Maximum Potential Concentration 
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Summary of individual Dioxin F*sh Tissue Samplea 

I I Whck I I 0.3. t 0.33 1 ND(O.1) 1 
I5 1 360 1 ‘H) l-N,/ NT 1. 

,-,-...._. --... “.. , _.,-. e I 4.1. I 4.1 , . . 

(Catfish I Fillet I 4.5. 1 4.5 1 . .h 

/ I -FiHet/3 1 31.3’(dup) .I : 31 3.2 , I Fillet13 [ 1 30.S.(dup) 1 30.6 1 2.9 1 I 

,e 1 12.6. 12 I 6.2 

Fillet I 12 12 I 0.32 

76 I S IChowan River at Winton I 1015189 ILargemouth Bars I Fillet I 0.2. 0.24. 1 0.15 

76 1 S l~howan River at Wintdn 1 O/6/89 IBluegill I Fillet I 0’ _ ND(l.O) 1 0.2 

Fiflot 
Fillet/l f 29 

I Fillet/S 42.8 1 0.5’ 0 

s Fillet 0.7. 0 

Fillet 4S.8. 49.7 1 0.8 1 

I IChannal Catfish Whole 73.2. 73 1 1.8 1 I 
915190. (8luogill Fillet 0. I 

-. 
” 1.4.. ‘. l.l..I 3.2 Drawl 

Whole 

fillet/*3 
fill~ot17 

Fillet 

877 

138 

NO(0.S) 1 ND(0.5) 
6.54 

1.3. ~,I 3.2 1.09 

0.4. 1 EMRC(O.40) 0.2 0.3 

1.2’ 1 EMPC(t.2) 0.45 0.42 
21.8 1 21.4 3.5 1.3 

Channel Catfi 

r Near Marker 5 I 12/5/bS (Chant%! CatfIsh Fillet I 37.0. 1 36.6 1 3.6 1 1 

! - I 24.3’ I 24.0 I 3 
I I I 

I 9111190 IChannel Catfish fillet/S I 792 I 4.7. 1.2 1 2.79 
12151b9 [Channel Catfish I Fillet I I 57.8. 

I 
1 -57.5 1 2.6 1 

I LI.. ‘L t 

t-90 IChannel Catfish fillet/4 I 1886 I 4.9’ 4.9’ 1 ND(0.60) 1 3.75 1 

4 IAlxmarle Snd @ Norfolk & Southern I S/6/90 lMulle1 fillet/7 I 731 I 8.5’ 4.8 1 37.2 

S- Industry Monitored. A-Agency ND-non-detected EMPC-Estimated Maximum Potential Concentration 



Summary 01 Individual Dioxin Fish lksti Sample 
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I A ldhamarb Snd b Norfolk h SoUtbn I S/6/90 IAtl Sturgeon , I 448 I 
1110 I 

, j 

-_- I 

601 7.8. 5.6 I 22 I 4.45 - __ 4 

a.7 6.3 1 20.3 1 
1 -*.# 

1 fillet/f 
I fillot117 1021 

Ilet 1457 
. . . ..- 

j 

S- industry Monitored. A-Agency ND-non-detected EMPC-EsIimated Maximum Potential Concentration 
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Appendix B 

Station Location Summary 
Comparing 1990 Collections 

for Dioxin Samples 
with Previous Y*ears. 
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Appendix C 

Current Fish Consumption Health Advisbries for 
Dioxin in North Carolina. 
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Current Fish Consumption Health Advisories for Dioxin in North Carolina 

Pigeon River 
No fish caught from the Pigeon River between Canton, N.C. and the 
Tennessee state line. should be consumed. 

Welch Creek 
Welch Creek -- the entire creek 
Fish in Welch Creek may contain dioxins at levels of concern and should not 
be eaten. Swimming, boating, and other recreational activities present no . 
health risks and are not affected by this advisory. 

Roanoke River 
Roanoke River -- from to the mouth of the river emptying into Albemarle 
Sound. (Includes Broad Creek Slough) to the Highway 17 bridge near 

.,. Williamston, N.C. Fish in the Roanoke River may contain low levels of 
dioxins. Consumption of fish should be limited to one meal per person per 
month. Children and pregnant or nursing women should not consume any 
fish from the Roanoke River until further notice. Swimming, boating, and 
other recreational activities present no health risks and are not affected by this 
advisory. Striped bass, herring, and shad (including roe). are not covered by 
this health advisory. Consumption of these three migratory fish species is 
not considered to present a health risk. 

Chowan River 
Chowan River -- the entire length of the river in North Carolina to the 
mouth emptying into Albemarle Sound. Catfish in the Chowan River may 
contain low levels of dioxins. Consumption of catfish should be limited to 
one meal per person every two months. Children and pregnant or nursing 
women should not consume any catfish from the Chowan River until 
further notice. All other fish in the Chowan River may be consumed with no 
limitations as they have not been found to contain significant dioxins. 
Swimming, boating, and other recreational activities present no health risks 
and are not covered by this advisory. 

Neuse River 
Neuse River -- from Fort Barnwell to a line across the river from Johnson 
Point to McCotter Point (Minnesott Beach). 
Fish in this area of the Neuse River may contain low levels of dioxins. 
Consumption of fish should be limited to two meals per person per month. 
Children and pregnant or nursing women should not consume any fish from 
this area of the Neuse River until further notice. Striped bass, herring,, and 
shad (including roe) are not covered by this health advisory. Consumption of 
these three migratory fish species is not considered to present a health ris’k. 

Note: 
These health advisories are only recommendations and do not constitute a 
regulatory ban on fishing or fish consumption. Advisories will be updated as 
necessary. 



North Carolina Division of Environmental Management 
Water Quality Section 

March 25,199l 

Memorandum 

To: 

From: 

Subject: 

Please exchange page 5 of the subject report with the attached page 5 if the last sentence of 

your copy reads as follows: 

Utilizing the statistical approach as previously described, these 
paired observations indicated a statistically significant correlation at 

a 95% ievel of confidence. 

This sentence is in error and can be corrected by substituting the following statement. 
Utilizing the statistical approach as previously described, these 
paired observations did not indicate a statistically significant 
correlation between pairs. Note that two of the observations Iby 
Weyerhaeuser indicated less than 1 ppt while Triangle Labs indicated 
values greater than the 3 ppt evaluation level. 

We apologize for any inconvenience that this error may have caused. 
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